Introduction
Lactase or lactase-phlorizin hydrolase, located in the brush border of intestinal mucosa, is responsible for the hydrolysis of lactose, the major carbohydrate present in milk, into galactose and glucose. The maximal activity of lactase is during perinatal period; however, in most humans of different ethnic groups, it declines at some point during life, emerging two groups: lactasepersistence (normolactasia, lactose digestion) and lactase nonpersistence (hypolactasia, lactose maldigestion). Undigested lactose is fermented by the intestinal flora, producing hydrogen, methane, carbon dioxide and short-chain fatty acids, which cause symptoms of lactose intolerance, flatulence, bloating, abdominal pain and diarrhea, depending on the amount of ingested lactose 1 .
Symptoms suggestive of lactose intolerance are unspecific and may be related to other causes such as irritable bowel syndrome, cow's milk pro tein allergy, bacterial overgrowth, celiac disease, and inflamma tory bowel disease, or other dietary sources of intestinal gas, such as beans, which contain two indigestible sugars, stachyose and raffinose 1 . Self-perceived lactose intolerance may lead to unnecessary avoidance of milk and dairy products, the main source of calcium in the diet, with future consequences on bone health 1 , hypertension, and diabetes
2
. Thus, diagnosis of lactose maldigestion imposes for adequate clinical management and correct lactose-restriction diet.
The diagnosis of lactose maldigestion was initially performed by lactase activity in jejunal biopsies 3 , being replaced by duodenal biopsies; nonetheless, the mean lactase activity in the duodenum is lower than in the jejunum, being less reliable 4 . Quick
Lactose Intolerance Test in postbulbar duodenum samples showed sensitivity and specificity of 95% and 100%, respectively 5 , being more sensitive than lactose breath test 6, 7 , and highly sensitive in a pediatric population 8 .
Lactose tolerance test, based on blood glucose levels measured before and after an oral load of lactose, indicates lactose tolerance when the rise of serum glucose is ≥20 mg/dL, although widely performed is less sensitive than the lactose tolerance hydrogen breath test, considered the gold standard. Both tests provoke symptoms in those with lactose maldigestion, are longstanding, and cumbersome; the hydrogen breath test depends on the activity of the intestinal flora to ferment undigested lactose 9 .
In a Brazilian population, using the single nucleotide African-Brazilians.
Comparison of Quick Lactose Intolerance Test in duodenal biopsies of dyspeptic patients with single nucleotide polymorphism LCT-13910C>T associated with primary hypolactasia/lactase-persistence1
Quick lactose intolerance test 
Statistical analysis
Statistical analysis was performed by Kappa index measure of agreement of diagnostic tests, and Chi-square or Likelihood ratio using SPSS version 15.0 for Windows (Chicago, Illinois, USA). A p value of <0.05 was considered statistically significant.
Results
There was no significant association of ethnicity and gender with LCT-13910C>T genotypes, the Quick Test results, and the presence of symptoms with milk and/or dairy products consumption, despite Caucasians being less symptomatic (Chart 2). Biopsies that were previously used in the Quick Test and used for DNA extraction, gave good quality PCR products; thus, gastric antrum biopsies could be avoid for the genetic test.
discussion
The most important finding of this study is that comparing the genetic test with Quick lactose intolerance test, the latter indicates individuals with severe hypolactasia that are more prone to present symptoms of lactose intolerance, agreeing with previous report 5 , rather than those with mild hypolactasia, even both presenting primary hypolactasia genotype. Another finding was that mild hypolactasia was associated with hypolactasia genotype rather than with lactase-persistence genotype, as was previously described by Kuokkanen et al.
5
, although they showed that these individuals had intermediate levels of duodenal lactase activity, between those levels detected in the normolactasia group and in the severe hypolactasia group. This finding may explain the fact that some individuals with hypolactasia genotype are asymptomatic even ingesting a great amount of milk, suggesting that the levels of the physiological decline of lactase vary among different populations 12 .
The association of primary hypolactasia genotype with symptoms after lactose-containing food ingestion was not significant, in contrast to previously reported in 1900 Finnish adults that showed a significant association of hypolactasia genotype, less milk intake, and the presence of gastrointestinal symptoms 13 , the explanation for that is 50% of patients with hypolactasia genotype had mild hypolactasia. One Caucasian woman 46 years old with lactase-persistence and normolactasia, unexpectedly reported symptoms with milk ingestion that may Outside the setting of tertiary referral centers genetic test may be considered more cumbersome than a gastrointestinal endoscopy with duodenal biopsy for the Quick Test analysis.
Nonetheless, blood samples may be shipped to this referral centers for DNA-based genetic tests that have advantages: absence of lactose intolerance symptoms, single testing, non-invasive, and low cost 8 .
In these case series an association of hypolactasia genotype with ethnic groups was not observed in contrast with our report in 567 brazilians 8 , maybe the effect of the low number of patients.
Conclusions
Quick test is highly sensitive and specific to indicate subjects with hypolactasia and lactase persistence, and those more prone to present lactose intolerance symptoms. The genetic test is simple, non invasive, highly sensitive, and has a low cost. 
